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Abstract of JP 9033967 (A) 
PROBLEM TO BE SOLVED: To provide the 4-light- 
wave mixed light generating circuit which can 
separate and extract 4-light-wave mixed light 
(wavelength converted light and phase conjugate 
light) from signal light and exciting light without using 
a wavelength demultiplexing means such as a 
wavelength film and the optical circuit which uses it. 
SOLUTION: A ports 3 of a 2* 2 optical branching 
and coupling unit and an optical nonlinear medium 
are connected by a dispersive medium which has a 
specific length and a specific propagation constant 
and a port 4 and the optical nonlinear medium are 
connected by a dispersive medium which has a 
specific length and a specific propagation constant; 
and the signal light S (carrier angular frequency 
&omega s ) and exciting lights P1 and P2 (carrier 
angular frequencies Iomega p1 and Somega p2 ) 
are made incident from a port 1 of the optical 
branching and coupling unit 20 and the 4-light-wave 
mixed light {carrier angular frequency &omega f 
=&omega p1 +&omega p2 -&omega S) generated 
by the optical nonlinear medium is led out of a port 
2. 
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Ul$gl] **>JT«flSIi<B. , a> tl , co p2 03E 

am t v ^gfc a xm L^mmv^mt s 2 a* 2 m* 

IKO-iBtSSi^-SSSL! . fs!K®»K,(a)) oSS 

lo#&tt$«fc. 

- h fcAMU WE^^&tW)* 2 OA**'- h *> 

f (=« p] + ffiW3-<£\ 

(0S«<l/2) fcUti:£fc, 
<K 2 {ft> s ) + K 2 (<w f )-K 2 (<w pl )-K 2 (w p2 )) L 2 = 
{K 1 (o) s )+K 1 (<» Y )-K 1 (« I)I )-K l ( 6l ) p! )) Lj + 
(2n - l±a)?r 

<orhs*3t*-& £ k zmik-tz 4mm&jm&.® 

S&. 

[SWWH2 ] it^a 1 fc§E*m#»S£#»*is» 

(ciswc, 

W88ft<* P i. w p2 **. 
a> pl <o>, <co p2 

fcRjgS*ufe£ fc £#®tfc-f S 4#ttiH6*»3iGI». 
[M5RJR3] **U7TOIiflka»-.j ( J =1.2.-, 
N) , «„,, Wp 2 <7)3fei&^^A'yTftJ§8a8:wfci < = eo 

pl +« p2 -<w sj ) <?>K*mLZ^%fflm.mmk , 

^•Y 'J TftJB«aR«.j , « P i. « p2 . WfjO^Sr^fl^ 
ft* L v A l«f UMWtWWW-* 2 A* 2 Hi* 

nnE3iyj«e^«<o» 1 oe*.-k- b t m^mrnm 
io#tsctt*i«fc. 

K*)«tffi: L t , fiaHJHRKt(A)) o£S 

20»ifc«*Sltfc£fit;<., 

y r*Mi««».j««ft^s«*te*» y r 

*J«iH»a),i . <w p2 0»S3teSr Bi(IB3fe^i^^^)^ 1 
OA* *- h £A&f L , ME3B£HIM&&ffatll 2 OA* 

mmco tj (=<w pl +« p2 -o) sJ ) <03K* ttflH-S*, 



{K 2 (o) f;j ) + K 2 (<i) S j)-K 2 (a) pl )-K 2 (c l ) p2 )J L 2 
= {K 1 ((a f j) + K 1 (&) S j)-K 1 (o l ) ! , 1 )-K 1 (<u p2 )} L 
i + (2n-l±«)7r 

jftj^afi^a&^^yrftfliaiRa.j (j =1.2.-. 
n) k. mex&^VTAma&ka),!. « p2 a>\ 

« pi <<w sj <<» t , 2 

tzstezftizz k im®k-r& 4 3t&t3te£%fi[SK. 
tilths ] gt#g 1 A^tf*«4o^-rix*>tiett 

c tiisssi 6 ] ift«* 1 fr&m-xm 4 ov vm^ta m 

^«^m^t*»«as^«ko* 1 oa**- b fcA 
ytft*m&m>m 1 o a**- h * j <b &mzti&m*m 

43K«8l^3lS6*Iil». 

043feaEfl-^^lHlSSt=fcV%T . 
^«^r^0^20A**-boajSt^t^^ u r 

w p2 -« s j) 043l£|fefflA360»taj»**<&*7-(^ 

im&A 1 0 ] mem 1 ^&mm4 ov^-ffuMcc 

«<043Kl«R^*3fc*ia»te*JV^ , 

im&m 1 1 ] w^n 1 0 ck«co4 aa«ste#»± 

m^oftsasp** s (t)*fc{±* 8j (t) tsAvatSft 
o^«^ii5*<!i pl (t), ^ p2 (t) a*. 

* Pl (t) + ^ p2 (t)-* s (t) = 0 
^ P i(t) + # p2 (t)-^ sd (t) = 0 
0£«. 
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„) I43te^«»l 3&&Mfl?ftjri 2fcP5J 

B*fcA*S*lT«iW* £ t J: K) , 3 b 
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[0006] ^*^43KiftfS^^il5lfST''{i. 
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commz&tat, 4ffim&&F, , f„ odr-^yrft 

m^<r>4mm-&%M>mmx'\±, m^xs, k4 
y r^sfflaab&w t o . 7 -< w 1 3 -c*srr 
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J p 2 i 
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3tPi,p 2 (^tgmHMan^Ap,, A pi t-tz,t, 

M=fctf4fI^S^«3!tm^r®l@i4A 3 ex P (- 1 '« 
/2) tSrO. »fi8KPi,Ps iOffi^m^lRilBSiAp! exp 
(- i w/2) , Ap Z exp(- i k/2) t^4. 
[0012] ClOJ: -5 36»«»^S2 0 «Diff- h 

(c4H«s*uwt*estjj:tfliiiBa3ePi.P2 (4. fflm 

J 9om^7t5S(O^^S^ipsA sR i5«J:t>*fflig3KP 1 , P 
2 O^S«^iSl|gApi R , Ap 2S tt. 

-(1) 

i) -(2) 
,) -(3) 

« 2 2 ^ LXy&mWm 1 2 (C A»» ft 4 £® 0 « 

m^es(o«igsiHgii@A sl tjj:t^]ije3tp,,p a m. 
sm-^iteApn, . A p2l {±, 

is/2) -(4) 
2 -i7r/2> -(5) 
2 -i?r/2) -(6) 

Ia|i3tj:4^fflllt^t^v^ Ltctf^X, 
^^36SfcJ;^aie76P,.P 2 tc^UT, V^*9>43t/P 
-7S.?-t VXWiW-L (D.B.Hortimore, "Piberloop 
reflectors", IEEE Journal of Lightwave Technology, 
vol.6, pp.1217-1224, 1988) . ff^Sfe £VWlWt 

p 1( p 2 tiiK-ht ioo%mi£ti&, 

[0 0 15]-*, (1), (2), 0>5$-C3j^5 1x4*111 *)C0 



■(7) 



t*Sn4. *Jt (4), (5), (6) ^T^S 1X4^111 0*^1 
■9*Si:aifi*P,,P I *»6«i"*-4Sia>)<043CiSia 



■6*F<^aasflMMeHA fli tt. 
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A fL = CA sl * A P u 
= C A s * A p 2 



exp(i(K 2 (<y. 



) - K 2 ( ca p , ) - K 2 (<o p2 ) ) L 2 -i % /23 

•(8) 

[0016] £<0c&ll 0 fcSE 0 <7)4^I^3£F^'-e 
ft-^HRfflttK 2 2, 2 1 LTtf- h , fc#J 



— Af R exp{— i K 2 (<w f ) L 2 ) 

= CA 8 *A (1 A p2 exp[-iOCi(<a f )L, +K 2 (<» f )L s ))exp(iAKiLj) 



= A n exp(— i Ki (ft) f ) Li) 

= C A s • A p ! A p 2 exp( - i (Kj ( <o f ) L, +K 2 ( a f ) L 2 ) )exp( i A K 2 L 2 • 



•<9> 

i w/2) 
■•(10) 



AK( =Ki(a> s )+K 1 (a» f )-K l (<w pl )-K,(a) p2 ) -(11) 
A K 2 =K 2 ( < i) s )+K 2 (a) f )-K 2 (6>p 1 )-K 2 (cap 2 ) -(12) 

[0017] %ftim&& 2 o Z'iz z <nt;® s t it® 9 4 mm&ytFemmwxmmA , 

Aj ocA 3 +A 4 exp(- i tz72) 

oc exp(i AK 2 L 2 )4-ex P (i AKjLj) —(13) 
A 2 ocA 3 exp(— i tt/2) + A 4 

oc-exp( i AK 2 L 2 )+exp( i AK, L t ) —(14) 
#«ffiB«2 1, 2 2# 

l)n 



iZfttfiZtlZ, 
A 2 



AK 2 L 2 = AKiLi + (2n 

t: «r* *fr tsifc-r t £ > 4 f * Tit- b iz 

AK 2 L 2 = AK, L, + (2n- 1 ±a) it 

Kffijws*!* «#* s fe a vmmft p i . p 2 t*N- 

[0019] ELhoJ; £4*^gft&i^K£«il& 
U (15), (16) *K^^*»te-r4M»tt«lf2 1 . 
2 2fcfflv**£fclcJ:»K M7</^^)^«* 

s&ffiv^dfc^<, *#«je^i2'c«±u;43e 
«iR^*Fi:«#*stjj:iif«ifi*p,.p, t£#&rr 
imfts&£T/wmytP l ,p 

fr$>m*msti xx/mmPi, p t tt i>izmst^ti 

h<r>x\A lemMdt f \,zm.\~tz> z t 

[0020] {m^M2<r)mmm) E2ti. mimz 



{n\mm -as) 
[ooi8] tmvtimmi^m^m^izi^ ±u<n 

^Srcopi = <»p 2 . A pl =A p2 tfcWi'J:^. 3:*^ (15) 

mz^-r^mzm^ffmtma (os«<i/2> srig 

(nliffiR) -(16) 
TMM^L^o) el <o> g <co tZ bL, a> 3 = (eo pl +c« 

3* Lfcuatcj: o -rare* s . 

[0 02 1] <M$g3«gl8H3g!B) 03{±. Ht;£Jf3 
tt„ ^+V7ft)W»fl>.j ( J =1,2,-,N) tfOiS^M 

ft-t^s, t, df^yr«^as3S<w pl , <»p 2 cDKSftp 



**£l3l&«>1t)SU:. mi<7)i>C0kmt?*>2>. zzx- 
« 3 tw f 3&s(cu pl +a> p2 )/'2tcKL-t:««tt5r 
H^Lfc4*M?S^F*^«f5;3ti: : 5rl»itSr 



A sj i,=A s jexp(- i Kj (co^U) 



1 , p 2 *3fca«tea« 2 0 wjk- h*^Aif-rs . fc 

[0022] 3t»«tt^-«l2 OtfO^- h 
*«*a«-f3tSj fciiS^Pi ,P 2 (4. dMftfHBW 

2 l-^MSJwmi 2-**twtjawt2 2-»^-h<o 

*fc*|H0Te«H-*. ZZX\ tit-bfrtzfrfoim 
12 1^ LXftimmWX 1 2 (cA»»3h.**H 0 £0 



-a') 

[0023] 3lMMat£»2 0«0>|f- hfc 
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mm 2 2 -^timmmm. 1 2 -^mffiaEe 2 1 -»sk- h 9 cnm^wm^ s d «ig«m*igteA s d t a v 

A 3jt =A 3;i exp(- i K 2 (<w sj )L 2 - i n/2) -(4") 
fc^£*l& . ;<O*0 0 Jftd-fc£ia ^*JMO»&« 2 0 

[0024] %$mmmi 2^-m. ^ajwltt^u a«*ae#*Sj tj«8«Pi. p 

fc^wsit-cttiBsniajjciWft^by 10025]— &M t )<m&&sm*ms j tmm 
mzx*). *-Y\)TAmmcitj +<o p2 - #pi.p« *£$tei-**iii!j»»^;*3*iA4** 

A fj , = CA,j' A pl A p2 &ip[i(K l (co si )-K l (a> el )-K 1 (a) p2 ))L 1 ) 

-(7') 

fc££*U.. 4fc£m9<3*ft£M»'*3eSj fcJUiS^ £ftPj co^fftm?M8tfgA f jL (4, 
Pi.Pt * 1 ^^^£lsl l 9^^S§*i^43Kail 

A ljt = CA.j*A pl A, s exp[i(Kj(<o, ;j )-K 2 (cj I , 1 )-K i {<w p2 ))L i -ijr/2] 

■•■(8') 

tmZtlZ. jK-K Ki«tfcfc*«»BIWJMWIA 4 j, A 3j 

[0026] i»^0D fc£@ 0O«^S$ilJt4^ tt, 

A 4 j=CA 8j »A pJ A p!! exp(-i(K 1 (« 1 ) f; j)L 1 +K 2 (<a t j)L 2 ))exp(i AK t jLj) 

••■(9') 

A 3j = CA sj *A () jA p2 expH(Ki(<»(j)L 1 +K ! (cJ f3 )L 4 ))ejfp(iAK 2;j L 2 -i»r/2) 

■■(10*) 

A K] j = K[ (fl>.j) + Ki (<o fj )-Ki(» pl )-Ki (« pt ) -01') 
AK tJ = K l (ffl I j) + K l (fi) fj )-K,(» pl )-K t (« l , t ) -02') 

[ 0 0 2 7 ] 3K#l&&-£-2g2 O-m. ZCO&mtlE® ttS'ftJMi'HAij. A M ti. 

A X jOc exp{ i AKjjj L 2 )+exp( i AKu L t ) •■•03') 

Ajjoc— exp( i AK 2j L 2 ) +exp( i AKjjLi) —04') 
tmZtlt. Lfc^T, #ffett««2 1, 2 2# 

AK 2j L 2 = AKi d L 1 + (2n-l) 2 r < n{4Sg!<) —05') 
fc K Ja^fiSftfc43Ka«I-&3K [ 0 0 2 8 ] ffiilLfcrajBft&fl^S^fcHu ±IE<0 
Fj £;K-t-fc 100%ftm2ithZbtfX°% , sK— b 3S£<» p , = ft> p2 s A pl =A p2 fciJttfcirj:f>. ftiK (1 

fciB»S^4**0*«-9*Sj 8J:WB»aJ6Pi.P 5') *(c*^^KB*je<Oft«IMIo <0S«<l/2) 

2 k^CiJitiltmi. £f&6£fc, 

AK 2j L 2 = AK 1J L, + (2n-l±a)?r ( nteHift) -06') 
fc&&. -ew^tcfi, fcffi&Tiff- 1» 1= [0030] 2-OC0tE^ftS a , S D ^df^UT 

fcJBJB*Pi.Pi fcW*TjJ^WN*(£*>^ T-fV «„ + a)„=«pi + a> p , 
l^-^ 3 >'Cc^SP^vw-C*ffl±<9r>.1S« ! Srv\ <0Hflifc*fLK. Steffi 4 3lfi»®a#F. , F D 

[00 2 9] m±^J:3tC4^M-^t^0SSSr«J^ -V UT^»3R{4A*L#*)o'C<i) S0 , a> sa fc^"9, 2o 

u 05') ,(16') sftt*^^*iBA^dMBctt^2 «m#*s. , s n ^m-mm^hixh. 

1. 2 2«rfflV^£fcteJ:! , K 4 MmoM&ft [003 1] tt*>X\ %3m.BWS.l 2T'I±. ^MrU 
«*S«rfflv^if:4<, ttH^fieWfiSj ( j =1, rftfl«d»»,i +«»,-«, j^JlSfta^Fj 

2, - •,N)<^g-^&-«^!ILfe43l£Mg^F 5 (c, flj&BfePi.P, Sr^-f^ffijSL^lj^fc LT. 

M^sfi-^Sj fejit^nBiBJtPLP, *»mh«i/c ^yrfla»2w fl -(» 8 -, 2« p2 -<» 3j <^g3r 
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[0032] 
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4, fl^tt&OftttttSgjK2 5,26 JffllftKK 
£*ltt, H2Kwr4-ffiBK»3e}64liI»tJJ:tfla 
3 , 04 Kw^*^»«#3l^-«»*a3«EI»C*J 

comm$Mcomni, 4 ±mn&Mz-i$t%m*mH± 

mmt-tzztizx*). ®g&*coffi : si?vxh—?z 
«eu 4m3M.-&ftizm-m*m&£vmm%coT 
<ivi~$sB>*fa±%-&i. ztoMmffimmhte 

f>commm<mmtzm ~> tzwmmcom^a 1 wm 
%*Mtrz>zbiz£*). m^x'iomwmatmfZ 
^^o^mmm^mztxi^x. mt^miM 
tKwir-y-wzmft^com-ffiWim^znA-t&ij 
mtfmmx'bh. 

[0037] (mmftmffim.*®*:ffix-Kffi&) msit 
mmmMm&mmiLtz 4 mmedfmLW&izm 
mm&m: ^mmmcomma. W7 comwmm®. 
i l z^ti^tiWMm$m§^>mm»msm^2 7 £ig 

m JOT 3 , 04 fcSH««*Sfi#3lfi«OHffift*6 

[0038] 7<n*ix&mn%<r>mmm&$ttt-rh 

( mmw& ) **e-^*«9»teM» fc*^ 
xh&. %zx\ WBwmmt<m&ftimm-f%. 2 

7*BIB(f»KJfAb, aeKfi^90»@|!|»l»t«2 4O 

izm-z^wmmtm L\mmmm<omm®m®. 2 

4SrfflV^»^te«, JUBft£*{ffiftM£ 1 : 1<0S»« 
JirCAflftft. ¥»#3ftPgfS<7>J:3:5r2-o?)« 

*iW*ttfc*W-4S^ei*W t < J: 5 tBSit« 

^H2 3, 3^«SyKaE«2 4*3i:^litttJlSE«2 5 , 2 
6 *<0«^4)«:t= «t i. 4fflmiS%<Wm&W£:m<'Z. 

btfx-*i>. 

[ 0 0 3 9 ] Of%jHttttfll#lS 2 7 (i. ®lZ*t 

(«5MSaS^»2 3«sK- h ) . h& Utt^Tt 
(365Hltlfr&»2 3 h , BB ) fcffiSL-C fc J: 
Vi. WM¥6 - 6 7 0 5 3#^fi ({HiS#lflc#M 

») c^-idfc, )\>-^<rmmkim&'2 4*?w& 
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[0040] ( t mmyto&i&^&zffi *. j&» 
m asm. «^*kHie*«»^«¥afi*ifc43e« 
m^m^m^>mmmm^^t. ^mw.M<mm. 

l£I£g-f£«i£fc:&&. itill H2fcr5jcr 
[ 0 0 4 1 ] tfcK£lftEI&2: LTJB^S^fc: 

(is 4*s««-&*Fo^yr««taKfi) f iz. mwt 

Pi,P 2 cO^r^r 'J Tfl«»»fi>n . fc^S-I fc fcl 

( M 0 fi-^& «k tfH&ft £ ®±th mWL ) mi ofct 

[00421 0 1 wawwejswc. 

V>Tt>N«-CftS. m^KStJiT/Jie^Pi.Ps iiA 
3G#*K£» 2 0 « jK- HCK *) 3fc0l?&it^K 2 82: 

[0043] (4 3eafi^^l£(caihh3&X,3^F9E3^dH^> 
»JEE) HI ltt, 4 atStf^^^t^^i^ A.A£^F9Bll^d6^- 

[0044] ft#«!ttrft»2 Oc^UgJt (50% : 50%) 

ejimwsfr. 20. ^m^kri 2. 

#ffctt&«2 1, 2 2+fctJ(«fi-9*S. S, ~~S N 
*>J;t/llS3tePi , P 2 «0is^^n^h-^«i, itJtf^fc: 
fi^*»jB3(W WiatrKHk * & . 4 fc . =f -v U T 

^';7«»« f ( = &)pi+ft) p2 -60 a ) «43fcfe&£ 
[0 04 5] 43CKa&*P*ft:ttP, ~P N 



[0046]Hi3ti. ftmmmmt*mwd%3:% 

%&m^h t . mm&mm. 1 2 *» j:i«frttffiBW2 
1,22 «tiT«*-r 6 SWT' u ;i^r y H^^ttawstfr 
*S^fcJ:«.^NaJB«^!93K*^^«ttt^S2 0?M?- 
b*^{B^J . #90tl*Z>J: 5 fc:njES£fc:ftjK3E 
WfcllDiTJIIiSJfc*^ N/l-cO^S-JEif I. - fc K i 

jHa&soAStAwrjiBi:**. HI 2, HI 3(c5j**- 
J; d fc: 2-o<50a®3K(c:Sv H^ftSrAS^fSSrSnx. * 

fc, ®^*vVTftmmk(u rl +*> f2 )/2tf--mz 

TftfflWM(0$m*m <M fc & . 
[0047] HKfcttt, «-93feOftfl^UI*. (t) ( 4 

fc«*,j<ti ) t, maxxrmB&SBUL*,! (t» 

* f i<t) + * t ,(t)-* a (t) = 0 (t> + * 

P2(t)-* sj (t) = 0) 

[0048] (Sfi^iiBe^SrfflV^fcWJS ) Hi 4 
^Sifia|co«m(i. H2*5j:^H3tf0^Jt£fcifcv>-c, 2-5 

i^ffl vtMmsm* jn x. -s. ^ fc t& § . 

[0049] #mtiM££->Xi>. HI 2, HI 3fcl^ 

t * t m&&m&mi& *t s z. t s . 

*§llHliW^3fiIg^«fcAJK3Eiffl&flfffl-rsc:fc*s 

[ o o 5 o ] i ;t«, m%tmm<?>y&mmm2 4 

fe<tV*«W«2 5 , 2 6 fc LT«ttfiy**7 r A* 

*fflv\ 2r?<oji»e3tePi.p 1 izmmmzntfc, 

(a) {i^HSM-^S 2 3 <OtX- h iZAtti-ZM^m S 
4J1WIWB3CPX.P, Ol*ra-**«T*»K (b) ti* 
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[00 5 1] <*$*-M3|*8) H17I4, 2AA<7>3fcy 
-MBR (*ANDH!K) k*i431S*«^3l9«*l!I» 
*»£PM>#ifii4. 36^««1 1 
TAAft^* S in fcy- hX/VWXG«tt^t. 3fcT 
>f V U- ? 2 8 LX XftmH-frgs 2 0 <T)-#- V iz 
AA-f 6«WEfc <t f3 , 2 AA 1 KftOXy^ MIR OK 
ANDBI) £3?:HUt:i:£4K:J&4. 

[0052] ^JtWCfi, 'J 7*lflti*«. (0« 
^3tSS:AA^^XS in i:U. *+yr*t««*fi> t 

f?«s^p try- bftsvux g t u * * y Tnmwm. 

S out C:<OAA3^^XS in ky-h3fevt;l,x 
Gj6S##»W*|»r 1 2 (freSSr* J: -3 KASt^fift k # 

4. tctzL. jmmnfty-hMmm&sm («, 

[0053]I18(1 3A*<we^-MiI» (36AN 

f . ***sw«iMRtt, ai 7<?>my-bw8&kmm<7> 

ffimz* 0 . fcS^:8l£#;b&v%3 A* 1 Stt«3l£y- 

mhiss (^andihis&) zmmLKtz 

*fLT. 

2oo s — <y pl +<w r2 

coi«^S:wri»= 3 f j pyr«jg«co Pl , co p2 coy-h3fc 

1 2 * TAA3fc^/kX S in k y—Yft/WXGi , G 2 

aft-a fct # te«4-r& 43fe«?s^<o^f^ y ram* 

^{±o» 3 fc$r4„ -t=Sr*>"fes AA3^WXSi„fc, ft* 

U #*yrft«»*». <oAA^^xs in *i. y- 

h^^UXGj , G 2 kti>l,Z%;ftm£'&%s2Qcr>#- 

ss^gg 2o<?)^-h*^aist§^s. 

[0054] (^t^^dMHaft) H 1 914, 3^^X 
4MBI9K k &4 4 3E^l^3E^igR«|gffiiM«j££^ 

•r. ^mmm<r>mm±. hi 7<o*y-Mn»*a»s 

[0055] *J«tWCl4, * + 'J Tftja«« s <0A 

^'J7ftM«, oy-h^W-XG, £AAU * 
^-fAXQvb (t 2 , t,> fc*+UTaJ8S»«»f(= 

£4:0. W-fAxn.^ (t 2 , t*) «2?-v*/lH& 

mz, vTftmm.o»i <omuw< 

)VX S „ . 1 1 tzM LX. m 2 8<*Wfcy- )• IHllE&T'i4^ * 'J 



XU7h (t,) ^ J ryT^(M^m<» s (=2cw p -6 l ) f ) 

ttifcy-hM^XG, , g 2 &mz*yk%h?-iJ* 
xn.yh (t») <01^*A**«-l!tS*v4. 
[ 0 0 5 6 ] 3r*J, JK 1 SW3£y- b ®S&T't4, ^f-v'J 
TAMi£8Sc«o s <OAA^^S in *»^-vyTftJfM 

gc<w f amtt&vM. (4fflm&yt) s eutl #m& 

4 . 4 fc , * 2 BhJMty— M3Bt'i4 , -r U Tftmm 

e>mJjft>WA (436^1^r3t) s„ t ,im&.-t&. - 
<Kc J: 0 , AA^t/UX S in t EtiA^^x S 0Uta »A 
ttiAMfS{4018<O3AA^y-MlISJfcl»ltT\ y 

, g 2 <o****i«wrrtrw»a*&6. # 
y-hH»oi»a?MiasBi, 01 8«3A*o«y-h 

[0 0 5 7] 02OJ4. 3fy^^«l3»i:«r*43l£« 

t4. miKtmy-vmnk. Am&sm&ammai 

2 9 *m&&bHhZ kizX *) , ^a-W^S^iXJt^f 

ttfrn^zmm- tk zhkzhh . 
[0058] Htemvc, y rftwaaa:©. «aa 

4) rt tews:*** y rnmmico^y- b^vux 

G k S:AAL, #^-YAXn>yht k rfcC^-^yr^iJ« 
^t<«> f h ( = 2 « pk - « s ) com -5l%> fA-X S , , tfc ^ ffi^j 

%^h* z<r>\Xch%>vvxs 0Utl , s out2 , s oat3 , s 
outti*. ytmmz y r^ii»t« n , « f2 , 

<a f3 . w f 4 r i: <r fc J: 9 , 4f-A-^;U&— 

S LXttM^-Z z k *>'T-# 4 . 
[00 59] ^43, k =1,2,3.4 fcr^LT, M« 
{K 2 (c s ) + K 2 (ft> fk )-2K 2 {o) pk )} L 2 = { K 

1 (<» s )+K 1 (fi) fh )-K 1 (w pk )} L! + (2n- l±«)w 

y-b3iMcJ:443Hfti!££jflvvfc#, HBawrv^y- 

[0060] 

[$BHBOM»*] JSLhSWBU3fe«kat. *J8BB<04*»Effl 

&zk%<.mfcv&ft&ffi?^tti&imM$:m^z. 
kizx*). f&± 4 mtM&it k m*m& ± lXE&jB3t 

fc£3HBH-4£fca*r£4. L»t*»-9T, tt*7-fA-^ 
<k 4#»JIS5rStt=5cV «r, JBSBCKfi^MBl* 1 

4 #$}g£ft«?6£3W£ |S]±£ 4 CI fc 4 . 
[0061] **:„ *fK8«43eaai-&*«4iaHKis 

fc^^yr^^t^a^f«&^§*. 
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m&m*m8tt tat a*r § s . 

fc^mStSit, 4*^^ (&ffi*f£3i;, ttKCM 

[Hi ] m^m<o4mm^m&mm<nmmmt: 

[02 ] ffigft 2 <04 3E«^ft^0i8«*»!&£ 

i m 3 1 it** 3 <r> a %w&^mm^mmm 

?5"f0. 

Lias j mmmt*m^4mm& : m2£!m<rm 

[07 ] «S«^A4%^-^9fi^|§]K<o9dt0!H« 
J3c£^-f0. 

[08 ] m^nmm^mmtti4^m^^t%±m 

[011] 4^m^{-?iti2 ! ^^®^^^WJEE 



[012] A0Besun^»fflv^^^fsbi^[BiR 
[01 3] nmmmm%*m^tzm&%mm^t>t<7>-- 
[014] 3fi«^iiija3K&fflv^fcfflffl«fa3te5^®B& 
[01 5] wmmmmmm^timmm.m^n- 
[0i6] ^mmmmkSfsmm^mmm 

[017] 2A*«36^-MaB (3KAND0SS) fcfr 
& 4*»8^*56*ISI»<^^««l*t«^-H. 

[018] 3A*03tty-MBIB (ftANDElg&) ifr 
1 43K^rI^»HISS<O|lifeM^I^Sr^-r0. 

[019] 3^^X*«Ill»fc**43iaiffll-&3e»*iai 

[020] xtArxattott t & h 4 ymm&m&m 

[02 1 ] i&&4?mm&mmm0>mm*7frr 
0. 

[022] &*0>tffiMem&mtt*mit$mw. 

[023] «g«o^^fi«9^Hfitt^MifR^ 
*ft££^-t0. 

1 1 

12 y&mim j % 

1 3 K!*7^? («o f ) 

2 0 ft^Hifcfg-^ 

2 1. 2 2 #tMHKK 

23 m$iwmco%ftm&m 

2 4 m««S*}X#ffl0f« 
2 5. 2 6 «^«ftM«^«jttt^« 

27 mmmmm®. 
2 8 ftr-fyv-* 

2 9 j&HfeB 



(11) :fWP9-3 3 96 7 



[!31] 



(12) #^¥9-3 39 6 7 



[H2] 



(13) 



^¥9-33967 



[H31 



CO 



* 






3 








3 








uT 


3 




ev 


"S 




0_ 












CL 


« 




CO 




3 


> 



3 
3 




(14) 
[04] 



if#Sl¥9-3 3 96 7 




(15) 



#Hfi¥9-33 9 67 



[H5] 




[116] 




(16) 
[H7] 



#M¥9-3 3 96 7 



24 




[08] 




S. P„ P z 



(17) 



#^¥9-3 3 967 



[®9] 




22 



to,, t»pi t)p£ (Of 



CO 



6J S (jjpl (t)p2 (l)f 



[010] 



,12 




jlU 

0) s C0 R i 6i>»2 COf 
S, P,. Pz 



(is) mm^9 
[0i i] 



4 jfc&s-&#ic«n&^*3i3W»-£-«ijE-f a a HMtss^m^m^<ommmmm 





(19) 



f3iFP9-33967 




(20) 



#KW9-33 9 67 




(21) 



^¥9-339 6 7 



[014] 




(22) 



#m*9-33967 



[015] 

i 6-i 




(23) WHPP9-33967 



[017] 




(24) 
[1^18] 



33967 




\ 



(25) 



#g^¥9-33967 



[019] 




(26) 



#PTP9-33 96 7 




(27) 



#W¥9-339 6 7 



[021] 



12 

e 
is 



m 

e 
* 



GL 
CL 

in 




00 



It 



CO-*-— 




(28) 
[022] 



«ffll¥9-3 3967 




(29) 
CK23] 



#W¥9-3 3 96 7 



1S 
JjjE 

e 
3B 
ESI 
& 

* 
as 
i 

s 

(s 

M 

♦ft 

e 



o_ ■*- 



Hi 



CO 




4 




CO 



3 




3 



3 

I 



S 

3 

3 



=5 

3 



